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Approved by: Raymond W. Matheny Signature: 
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Conclusion: 

This study can be used for hazard assessment purposes. 
Also, it meets the guideline requirements. Using the toxicity 
categories of Brooks et al. (1973) the MATC of > 25.7 mg/L 
would place technical glyphosate into the category of no more 
than slightly toxic. 

Recommendation: 

Background: 

This study was received December 27, 1978, and first 
reviewed on August 8, 1979, by D. McLane. The present review 
is a result of the Registration Standard for glyphosate. 

Discussion of Individual Tests: 



11. Materials and  Methods: ( e x c e r p t e d  from c i t a t i o n )  

a .  T e s t  P rocedure :  Chron ic  e x p o s u r e  o f  f a t h e a d  minnows t o  
g l y p h o s a t e  began J a n u a r y  27, 1975,  w i t h  e g g s  from t h e  
b rood  s t o c k  a t  t h e  A q u a t i c  Toxicology L a b o r a t o r y  o f  
E G & G ,  Bionomics,  Wareham, M a s s a c h u s e t t s .  Tbo g r o u p s  
o f  t h i r t y  eggs  were i n c u b a t e d  i n  e a c h  t e s t  aquarium b y  
means o f  an  egg cup  and  o s c i l l a t i n g  r o c k e r  arm a p p a r a t u s  
(Mount, 1 9 6 8 ) .  Dead eggs  were removed and c o u n t e d  e a c h  
day u n t i l  h a t c h i n g  was comple ted  ( 4  days  a t  25 O C ) .  

P e r c e n t  h a t c h  was b a s e d  on t h e  number o f  l i v e  f r y  from 
60 eggs .  F o r t y  f i s h  d i v i d e d  i n t o  two g r o u p s  o f  t w e n t y  
e a c h  were randomly s e l e c t e d  and d i s t r i b u t e d  t o  growth  
chambers  i n  e a c h  aquar ium.  W o  g rowth  chambers  were 
used  t o  f a c i l i t a t e  h a n d l i n g  o f  f r y  f o r  30 and 60 day  
measurements  b y  a p h o t o g r a p h i c  method ( M c K i m  and B e n o i t ,  
1 9 7 1 ) .  P e r c e n t  s u r v i v a l  b a s e d  o n  c u m u l a t i v e  m o r t a l i t y  
was a l s o  d e t e r m i n e d  a t  t h e s e  i n t e r v a l s .  A f t e r  60 day 
measurements ,  t h e  number o f  f i s h  r e l e a s e d  t o  e a c h  spawning 
chamber w a s  i m p a r t i a l l y  r e d u c e d  t o  f i f t e e n  a f t e r  combin- 
i n g  f i s h  from t h e  g rowth  chambers.  F a t h e a d  minnows were 
f e d  3-4 t i m e s  d a i l y  w i t h  b r i n e  sh r imp  n a u p l i i  d u r i n g  t h e  
f i r s t  45 d a y s  a f t e r  which f i s h  were f e d  f r o z e n  b r i n e  
s h r i m p  a d u l t s  t w i c e  d a i l y  a d  l i b i t u m .  A l l  t a n k s  were 
s i p h o n e d  twice weekly  t o  remove f e c a l  m a t e r i a l ,  e x c e s s  
food  and d e t r i t u s ,  a n d  were b r u s h e d  when a l g a l  g rowth  
became e x c e s s i v e  . 
On day 6 4 ,  f i v e  spawning s i t e s  made o f  h a l v e d ,  t h r e e  
i n c h  s e c t i o n s  o f  amber g l a s s  b o t t l e s  w e r e  p l a c e d ,  
concave  s i d e  downward, a t  l o c a t i o n s  i n  t h e  spawning 
chamber which minimized  t h e  chance  o f  e n c o u n t e r s  b y  
i n d i v i d u a l ,  egg  g u a r d i n g  t e r r i t o r i a l  m a l e s .  

When s e c o n d a r y  s e x u a l  c h a r a c t e r  is t ics were w e l l  deve loped  
( c i r c a  day 1 3 4 )  t h e  number of  f i s h  i n  e a c h  t a n k  was 
r e d u c e d  i n i t i a l l y  t o  f o u r  m a l e s  and f o u r  f e m a l e s  and 
s u b s e q u e n t l y  ( d a y  1 7 9 )  t o  two m a l e s  and f o u r  f ema les .  
T h i s  l a t t e r  a c t i o n  was t a k e n  b a s e d  on  r e c e n t  e v i d e n c e  
t h a t  fewer f i s h  i n  t h e  spawning chamber and  a lower 
r a t i o  o f  ma les  : f ema les  r e s u l t s  i n  i n c r e a s e d  spawning 
a c t i v i t y .  

When spawning began ( c i r c a  day 1 1 2 )  e g g s  were removed 
from t h e  u n d e r s i d e  o f  spawning t i l e s  a f t e r  1:00 p.m. 
d a i l y .  Eggs o f  e a c h  spawn were c o u n t e d  w i t h  a n  e f f o r t  
t o  r e p l a c e  t i l e s  to  t h e i r  p r o p e r  l o c a t i o n  a s  soon 
a s  p o s s i b l e .  F i f t y  e g g s  from e a c h  o f  t h e  f i r s t  t e n  
spawnings  i n  e a c h  t a n k  were t h e n  o s c i l l a t e d  i n  t h e i r  
r e s p e c t i v e  t es t  w a t e r s  b y  means o f  t h e  egg  cup  and  
r o c k e r  arm a p p a r a t u s .  Dead eggs  were removed and 



c o u n t e d  e a c h  d a y  u n t i l  h a t c h i n g  was comple ted  ( 3-5 
d a y s  a t  2S°C). P e r c e n t  h a t c h  was b a s e d  on t h e  number 
o f  l i v e  f r y  from 50 e g g s .  Twgnty f r y  f rom t h e  f i r s t  
two spawns i n  e a c h  t a n k  i n  which a t  l e a s t  80 p e r c e n t  
l i v e  h a t c h  w a s  o b s e r v e d  were p l a c e d  i n  t h e i r  r e s p e c t i v e  
g rowth  chambers.  C o n t r o l  egg g r o u p s  _were t r a n s f e r r e d  
t o  t h e  aquar ium where a d u l t  f i s h  were a c c i d e n t l y  k i l l e d  
due t o  a d i l u t e r  m a l f u n c t i o n  e a r l y  i n  t h e  spawning p e r i o d .  
C o n t r o l  eggs  were used  t o  a s s e s s  t h e  e f f e c t  o f  t h i s  
c o n c e n t r a t i o n  on h a t c h a b i l i t y ,  and t h e  r e s u l t i n g  f r y  
were p l a c e d  i n  g rowth  chambers  f o r  f u r t h e r  o b s e r v a t i o n s .  
F ry  were f e d  b r i n e  s h r i m p  n a u p l i i  a d  l i b i t u m  3-4 t i m e s  
d a i l y .  A f t e r  30 days  e x p o s u r e ,  f r y g r o u p s  were t e r m i -  
n a t e d  and  t o t a l  l e n g t h s  d e t e r m i n e d  b y  t h e  p h o t o g r a p h i c  
method. T o t a l  w e t  we igh t  and  p e r c e n t  s u r v i v a l  were 
a l s o  d e t e r m i n e d  a t  t h i s  t i m e  f o r  e a c h  f r y  g roup .  

b .  S t a t i s t i c s :  Measured b i o l o g i c a l  p a r a m e t e r s  from d u p l i c a t e  
a q u a r i a  d u r i n g  c h r o n i c  e x p o s u r e  were ave raged  and means 
s u b j e c t e d  t o  a n a l y s i s  o f  v a r i a n c e  a c c o r d i n g  t o  S t e e l e  and 
T o r r i e  ( 1 9 6 0 ) .  When t r e a t m e n t  e f f e c t s  were i n d i c a t e d ,  
t h e  means o f  t h e s e  e f f e c t s  were s u b j e c t e d  t o  Duncan's 
M u l t i p l e  Range T e s t  (1955)  t o  d e t e r m i n e  which t r e a t m e n t s  
were  s i g n i f i c a n t l y  (P = 0.05)  d i f f e r e n t  from t h e  c o n t r o l s .  

. - 

12 .  R e p o r t e d  R e s u l t s :  

( S e e  Appendix I )  

13 .  S t u d y  A u t h o r ' s  Conclusions/QA Measures:  

The s t u d y  d i d  n o t  a d d r e s s  t h i s  area a c c e p t  t o  i n d i c a t e ,  
" t h e  c h r o n i c  t e s t  g e n e r a l l y  f o l l o w e d  t h e  recommended b i o a s s a y  
p r o c e d u r e  f o r  f a t h e a d  minnow c h r o n i c  tests i s s u e d  by t h e  
N a t i o n a l  Water Q u a l i t y  L a b o r a t o r y  i n  Du lu th ,  Minnesota  ( E P A ,  
1971)  ." 

14 .  Rev iewer ' s  D i s c u s s i o n  and  I n t e r p r e t a t i o n  o f  t h e  Study:  

a .  T e s t  P rocedures :  The t es t  p r o c e d u r e  m e e t  t h e  i n t e n t  
o f  t h e  g u i d e l i n e s .  

b. S t a t i s t i c a l  A n a l y s i s :  The r e p o r t e d  s t a t i s t i c a l  method 
is a c c e p t a b l e .  T h i s  method i n d i c a t e d  no s t a t i s t i c a l  
d i f f e r e n c e s .  Comparison o f  t h e  p e r c e n t a g e  i n d i c a t e  
minimal  d i f f e r e n c e s .  For example,  t h e  c o n t r o l  s u r v i v a l  
is  80 and 90 p e r c e n t  f o r  r e p l i c a t e s  A and  B,  r e s p e c t i v e l y .  
The h i g h e s t  l e v e l  t e s t e d  25.7 mg/L s u r v i v a l  p e r c e n t a g e s  
were 95 and 90 f o r  r e p l i c a t e s  A and  B,  r e s p e c t i v e l y .  



c. This study is adequate for the registration purposes 
as well as hazard assessment. The highest level tested, 
25.7 mg/L, did not demonstrate any adverse effects and 
would indicate a chemical which is no more than slightly 
toxic to fish, such as, the fathead minnow. 

d. Adequacy of Study: 

1. Classification: Core for the technical product. 

2. Rationale: This study meets the guideline require- 
ments. 

3. Repairability: N/A 

15. Com~letion of One-Liner for Studv: 

Completed August 1, 1985. 

16. CBI A~~endix: 



Data Evaluation Record 

1 . Chemical : G l  ypho s a t e  

2. Formula t ion:  93.5% Technical* 

3. Ci ta t ion:  

Anonymous, Chronic t o x i c i t y  of glyphosate to the fathead minnow 
( Pimephale s promela s, Rafine sque ) , EG&G, Bionomic s, Aqua t i c  
Toxicology Laboratory, 1975, Submitted by Monsanto Company, St. Louis, 
Missouri f o r  Regis t ra t ion  No. 524-308, p e t i t i o n  numbers 9F2 163 and 
9H5204, accession number 017759. 

4. Reviewed by 

Name Dennis J. 1% Lane Signature 
T i  t l e  B io log i s t  Date : 
Organization EEB/HED 

5. Tes tType  

Fish l i f e -cyc le  test 

6 .  Conc l u  sion 

The study i s  s i e n t i f i c a l l y  s u n d  and the maximum acceptable toxicant  
concentrat ion (IVIATC) of glyphosate and fathead minnows i s  estimated to 
be > 25.7 mg/l. The study f u l f i l l s  the requirement f o r  a chronic 
f i s h  study and i s  acceptable a s  "core." 



7. Mater ia ls  and Methods 

A. Fathead minnows (Pimephales promelas, Rafinesque) were 
continuously exposed t o  f i v e  concentrat ion of glyphosate ranging 
between 0.7 and 25.7 mg/l. Observations were made on the  
survival ,  growth and egg production of f i r s t  generat ion f i s h ,  and 
on ha tchab i l i ty ,  survival  and growth of second generation eggs 
and f ry .  Protocol  followed t h a t  recommended by USEPA (1975). 

B. S t a t i s t i c a l  Analysis 

Measured b io log ica l  parameters from dup l i ca te  aquaria during 
chronic exposure were averaged and means subjected t o  ana lys i s  
of variance according t o  S t e e l  and T o r r i e  (1960). When treatment 
e f f e c t s  were indica ted ,  t h e  means of these  e f f e c t s  were 
subjected t o  Duncan's Multiple Fange t e s t  (1955) t o  determine 
which treatments were s i g n i f i c a n t l y  (P = 0.05) d i f f e r e n t  from t h e  
cont ro ls .  

8. Reported Resul ts  

No s i g n i f i c a n t  (P = 0.05) e f f e c t s  on any of the  parameters measured 
were observed during =days continuous exposure t o  concentrat ions of 
glyphosate as  high as 25.7 mg/l. Based on these  observations the  
maximum acceptable tox ican t  concentrat ion (MATC) of glyphosate and 
fathead minnow is estimated t o  be > 25.7 mg/l. 

9. Discussion 

The study followed the  "i2ecomrnended Bioassay Procedure f o r  Fathead 
Minnow Pimephales promelas Rafinesque Chronic Tests ,"  revised January 
1972 approved by the  Committee on Aquatic Bioassays, National Water 
Qua l i ty  Laboratory, (NWQL). However, the re  were a few di f ferences ;  
the  only one of concern was the  change t o  16-hour photoperiod ins tead  
of the  Evansvil le ,  Indiana, photoperiod suggested. Fortunately,  t h i s  
change d id  not  e f f e c t  t h e  spawning o r  egg production. 

* As per  a telephone conversation on May 21, 1979 with D r .  Ea r l  Spurr ier  
of Monsanto Co. 



\R=-VIU 01 lrem cnecae 

I u: Dr. H. 0. Sanders, USDI, EWS FROM: DATE 

Columbia National Fishery govember 12, 1980 
Research Laboratory TIME 

P n w i a -  ~n 
SUBJECT 

RECORD OF 
COMMUNICATION 

PHONE CALL ODISCUSSION FIELD TRIP  CONFERENCE + 

0 OTHER (SPECIFY) 

,na....-.4 -L. :A.- -% - -.- ,d above) 

8-276-3201 
SUMMARY OF COMMUNICATION 

Requested the slope for the tests in Folmar's paper. The following 
information was received: 

Fathead minnows LC50 1.0 ppm for 
the surfactant - has a slope of 1.3%. 
Rainbow trout .5g LC50 1.3 ppm for 
Roundup - has a slope of 1.37. 

CONCLUSIONS, ACTION TAKEN OR REQUIRED 
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